M EMORANDUM

Bay Gall Creeki Warner Robins, GA
SedimentControl and Flood Mitigation Solutionsand Permitting

Preparedfor: WarnerRobins

Preparedby: IntegratedScience& Engineeringjnc.
Project No.: 1017.2202

Date: May 25,2022

PURPOSEAND BACKGROUND:

ISE wasretainedby the City of WarnerRobinsto evaluatehe sedimentontrolandflood

mitigation options and environmental permitting strategies in three key locuitiibis

Bay Gall Creek.The Georgia Environmental Protection Division (EPD) had previously
evaluated the Citybés request for sediment re
would not need a buffer variance to enter the creek and perform maintenakce wor

While permittingmaybe exemptby the EPDit will berequiredby the Army Corpsof

EngineersI SE6s subconsultant and environmental s
Associatesyisitedthesitefor aninstreamanalysisof the streanclassification stream

health, habitat and micro invertebrate presence and provided a detailed report with

several paths forward for permittinghis memo is provided to Warner Robins as a

summary of that report and identification of necessary steps to move forward.

SUMMARY_OF FINDINGS:

Per the report, Ashley Taylor, Senior Environmental Scientist, was able to confirm that
Bay Gall Creek has been constrained by development and disconnected from its original
flood plain for most of its reachlhe creek was observed in seveagldtions to be

deeply incised with a narrow floodplain that has formed within the constraints of Bay
Gal | Cr e e k damoughther Gitye ey faciora thdt support the classification of

Bay Gall Creekasa bufferedstatewatersinclude: shallowwatertablewithin 4 inchesof

the surface sands, the presence of macroinvertebrates and fish within the sandy channel,
and the general observation of the frequent surface flows enough to support the habitat
for fish andwrestedvegetation.Basedon thesitevisit andobservedcconditionsBay Gall

Creek is characterized as an intermittent to perineal stream.

Thereforejmpactsincludingdredging,installationof in-streamstormwatemanagement
forebays, and bank stabilization must be conducted in compliance with the state and
federal regulationsThis will likely require both USACE and GA EPD permitting.



Permitting will fall into two basic categorietndividual permits (significanimpacts)
andNationwidepermits(minimal impacts) andhetimelinefor permittingis differentfor
each category.

Timeline of PermitCateqgories

1 Individual Permitsi estimatecermittingtimeline- 120daysto 264(+/-) days

1 NationwidePermitsi estimategermittingtimelinei 60(+/-) days

Mitigation, Impacts and other requirements

1 Equalto or greater thaf.5wetlandsor 0.05streamss a significantimpact
(Individual Permit) requiring mitigation, alternative analysis, and PCN.

1 Impactsin excesf 0.1acresof wetlandsor 0.01lacresof streanmwill requirea
PCN and Mitigation (Savannah District requirements).

Table 17 Permitting Options Summary

_ Permit Mitigation _ -
OPTIONS Permit Thresholds Threshold Requirements | Mitigation Cost
(Acres)
Original PCNrequired,
Nationwide Dimensions Lessthan likely not
3 within 200linear | 0.1wetlandsor enough N/A
feet of an 0.01streams volume to
existingstructure achievegoals
No morethan25 PCNrequired,
In-Stream Nationwide cubic yards* Lessthan likely not
Dredging 19 below Ordinary | 0.1wetlandsor enough N/A
High-Water 0.01streams volume to
mark achievegoals
Anything over Morethan Alternatives For required
Individual | thresholdsbove 0.1wetlandsor Analysis,PCN | volumemitigation
Permit for NW 3 and O 01streams andMitigation | will run$500,000
NW 19 ' Required anup.
Alternatives
Analy_s?s,P_CN
Constructed Nationwide | Limitedto atotal Morethan andMltlgatlon
Stormwater 43 impact of 0.1wetlandsor Required. Yes
Management . b ) .
Forebays Intermittent 0.05 acres 0.01streams Will notbe Depend®nimpacts
(InsideStream) streamsonly (2178SqgFt) (435.6SqFt) enough
volume to

achievegoals




Anythingover Morethan Alternatives For required
Individual thresholds for | 0.1wetlandsor | Analysis,PCN | volumemitigation
Permit NW 43 listed 0.01streams | andMitigation | will run $500,000
above (435.6SqFt) Required an up.
gi;eb?ﬁrzgﬁgﬁ Nationwide Le'ssthan500 0. fﬁ:,ﬁg‘:{;‘wr No mit'igation N/A
(WoodlandDr) 13 linear feet 0.01streams anticipated

*Approximately2 dumptruckloadsequal25 cubicyards

PERMITTING CHALLENGES:

The limited amount of dredging allowed under Nationwide Permits 3 and 19 will not
achievethe goalsthe City hasidentifiedfor flood mitigationandthe sedimentoadwithin

the stream will likely continue to erode and accumulate in areas that are drichged.

be expected that future and possible regular dredging will be required as time wblu
upstream sand is pushed downstreadfar these reasons dredging alone will not be the
best longterm solution.Dredging may still be beneficial in key areas adjacent to
structures but should be combined with stream bank stabilization measures add upla
stormwater management ponds to prevent continued erdsiormwater management
ponds placed in the upper portion of the watershed will help to slovetbeities within
the channel and thereby reduce future erosion within the channel.

In-Stream sedient forebays pose many permitting challenges and may also not be a
permanensolutionwithout measuresakenoutsideof thestreamto reducevelocitiesthat

are causing the stream banksrode.In-stream sediment forebagéthe size needed to
help mitigate flooding concerns, will require an individual permit, alternatives analysis
which will include watershed level hydrologandhydraulic modeling, and thgurchase

of stream mitigation credits.

The alternatives analysis will involveatershd level hydrologic antiydraulic modeling

of the stream channel and any tributaries including the sediment transport characteristics
of such stream channels in order to evaluate all possible alternatives to demonstrate the
absolute need for istream forehys. It should benoted that once the alternatives

analysis is complete, the City will likely be required to implement any best management
practices upstream within the watershed that will serve to reduce in stream velocities
including stream bank stabiiion measures and stormwater management ponds and
monitor the results for proof that additional measures are neg@tiede ponds will be
locatedwithin areasof floodingandareasexperiencinghe highestvelocitiesanderosion.
Basically, the City will le required to prove that all reasonable measures have been
exhausted prior to #stream forebays.

Mitigation credits have also seen a rapid rise in prices recently and the 3 forebays
impacting 200 linear feet each used in this exercise could exceed a total $568©€00.
sizeof theforebaydor purpose®f thisexercisehavebeenestimatedut will needto be
verified by a sediment transport study and it is possible that they willtodee larger.



RECOMMENDATIONS:

In order to move forward the City should give serious consideration to performing a
watershed level study of Bay Gall Creek and its tributaries to determine the peak flow
rates peakvelocities,overallsedimemntransporioadsandcharacteristicsandverify or
establish base flood elevations (urban floodplain).

Thiswill allow the City to createawatershed level plan for stream bastébilization
projects and regional stormwater management facilitiestigate the flooding
experienced within the Bay Gall Creek watersh&lde purchase/acquisition of real
propertyin orderto implementthebestpossibleflood mitigationplan, shouldilsobe
within the Cityodos options for consideration.

ISE would recommendhdoptinga city-wide ordinancehatrequiresnfiltration measures

for all stormwater management facilities in the future and will require all future
development to show no negative downstream impacts within the zone of influence of
proposed site develomnt or redevelopment, to protect measures taken to control
velocities and volumes of stormwater within Bay Gall Creek and its watershed.

Thanks,
DanaS. JohnsonPE,CFM

Attachments:
Reportfrom Moon andMeeksdatedApril 20,2022submittedto JasorRayvia email.
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VIA EMAIL T JasorRay<jray@intse.com

JasonRay

IntegratedScience& Engineering|nc.
1039 Sullivan Road, Suite 200
Newnan,Georgia30265

20 April 2022

SUBJECT Bay Gall CreekPermittingChallenges

Dear Mr. Ray,

Moon Meeks & Associates, Inc. is pleased to present a brief description of Bay Gall Creek and a
summaryof environmentapermittingrequirementandchallengesn proposedlternativedor the
management of erosion and the accummeof sediment in the creek system.

Bay Gall Creek, Warner Robins, GA

Bay Gall Creek is an intermittent to perennial stream originating in Houston County to the northwest of

Warner Robins GA. The stream flows through the center of the city t@difmtgarging into Sandy Run
Creek,andultimately,the OcmulgeeRiver. Like moststreamsriginatingin thecoastaplainthestream

substrate is primarily sandy. Houston County falls within the Coastal Plain Red Uplands, a transitiohal

area between the Fdline Sand Hills to the north and areas of lower relief to the south.

Bay Gall Creekhasbeenconstrainedy developmenanddisconnectedrom its flood plain for mostof

its reach. The typical broad sandy floodplain of transitional coastal plain stiekrgely absent, and
the creek is deeply incised throughout much of its path through Warner Robins. A new, narrower,
floodpl ain has begun to form within the cons

Though the water table rises datls through the welbrained sands of Bay Gall Creek throughout the
year, it remains near the surface or maintains active surface flow often enough to sustain aquatic
macroinvertebrates and fish as observed\dbdland Driveand elsewhere. Sonsectionsof Ball Gay
Creekmayhaveinfrequentsurfaceflooding or flow but maintainsaturatedoils. For examplethewater
table at Bay Gall Creek off Olympia Drive was observed to be roughly 4 inches from surface sands}
Streanflow andshallowsubsurfacélow is fed by relativelyslowersandhillseepagaswell asflashy
stormwater discharge from the citydés stor mwa

t e

The stream has been heavily impacted by commercial and residential development. Habitat has bden

fragmentedy culverting,roadways andtherimpacts.Hydrologyof the systemhasbeenimpactedas
groundwater/seepage input has been reduced and input from urban stormwater infrastructure has
increased Developmenthroughouthewatershedascontributedo increasedganddepositiorwithin

the creek but it should be kept in mind that the system is naturally sandy and influenced by seepade.

Bay Gal l Creek meets the Georgia Environment
waterandthe United StatesArmy Corpsof E n g i nceterinfer @waterof theU.S.asanintermittent
to perennial stream. Any impacts to the creek, including dredging, installatiorstoéam stormwater
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managemerforebaysandbankstabilizationmustbe conductedn compliancewith stateandfederal
regulations and USACE and/or GA EPD permitting is likely to be required.

USACE Permitting Basicsin Georgia

Section404 of the CleanWaterAct (CWA) establishes programto regulatethe discharge

of dredgedor fill materialinto watersof the United Statesjncludingstreamsppenwaterswetlands

and special aquatic habitats. Activities in waters of the United States regulated under this program
include, but are not limitetb, fill for commercial, public, private and infrastructure development.

When you apply for a permit, you must first shthat steps have been taken to avoid impacts to
wetlands streamsandotheraquaticresourcesthosepotentialimpactshavebeenminimized; and

that compensation will be provided for all remaining unavoidable impacts.
Proposedctivitiesareregulatedhrougha permitreviewprocess.

Significant Impacts & Individual Permits

An individual permit is required for potentially significanipacts. Potentially significant impacts in
the state of Georgia are generally those exceeding 0.5 acres of wetland impact and/or 0.05 acres qf
stream impacts. The level of documentation required to prove impacts have been minimized is mugh
higher under amdividual permit. Preparation of the required documentation requires additional time
and expense. Any use of an individual permit can be expected to require the purchase of mitigatiof
credits to offset impacts. Individual permits are first reviewed byelgional office but must be
elevated and reviewed by the district office before approval. The minimum processing time for an
individual permitis 120dayswith anaverageprocessindime of 264 days. Approvabf someprojects
may take longer.

Minimal Impacts& Generabr NationwidePermits

For most discharges that will have only minimal adverse effects, a general permit may be suitable.
General permits, also known as Nationwide Permits, are issued on a nationwide, regional, or state
basis for particular categories of activities. The general permit process eliminates individual review
and allows certain activities to proceed with less delay, provided that the general or specific
conditions for the general permit are met. These penaitdbe approved by regional offices. The
typical review period is less than 60 days. Minimally adverse impacts in the state of Georgia are
generally thosender0.5 acres of wetland impact and/or 0.05 acres of stream impacts. Impacts in
exces®f 0.1acres of wetlandsor 0.01acresof streamwill requireagenerapermit, pre-construction
notification and the purchase of mitigation credits to offset impacts.

Mitigation

Mitigation costs vary widely throughout the state. It is important to plan aheaégunest an
estimatdf you expectyour projectto exceedmpactsof 0.1 acresof wetlandsand/or0.01lacresof
stream.
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Environmental Permitting Challenges- Bay Gall Creek. Warner Robins, GA

Severahlternativegor managingerosionandtheaccumulatiorof sedimentt Ball Gall Creekin Warner
Robins,GA havebeenproposedy theCity of WarnerRobinsand/orintegratedscienceandEngineering.
Many of these actions will require some form of permitting from the United States Army Corp
Engineers and/or the Georgia Environmental Protection Division. A brief summary of such perm
requirements for dredging, bank stabilization, construatioa stormwater facility within a stream and
regional detention possibilities follows.

Bank Stabilization

Bank stabilizationefforts suchasthoserequiredoff WoodlandDrive maybeconducteduinderUSACE
Nationwide Permit 13 as long as the activity is no more than 500 feet in length along the bank and
requires less than one cubic yard of fill below the ordinary high water mark per running foot.

USACE Pre ConstructiorNotification would berequiredfor bank stabilizationactivitiesoff Woodland

fing

Drive, but no mitigation would be required as long as the stabilization is intended to restore the strgam

to its approximate original dimensions. Projects exceeding 500 linear feet may require a USACE
Individual Pemit.

Thebankstabilizationoff WoodlandDrive would require auffervariance fronGA EPD.

Stream bank failures such as the one on Woodland Drive actively contribute to the sediment load gnd

sand deposition within the creek. The failure at Woodlanddalgso affects city/community

infrastructure. Maintaining the integrity of threatened sections of the Ball Gall Creek stream bank, gt

WoodlandDrive andotherlocationswill beanecessargomponenbf anylongtermmaintenancelan.

Dredqging

Minor dredgingmaybe conductedinderUSACE NationwidePermit19. Dredgingof no morethan25
cubic yards (roughly two dump truck loads) below the plane of the ordinarwlaitgr mark may be
authorized.

Dredgingmayalsobe conductedinder Nationwidd?ermit3 for maintenanc@urposesbutthedredging
depthis limitedtothefi o r i glimensidnf thechannelandcanonly be conductedwvithin 200feetof

an outfall structure, culvert etc. The removal of sediment is limited to the minimum necessary to regtore

the waterway in the vicinity of the structure.

USACEPre ConstructionNotification would berequiredfor theseactivities,but no mitigationwould be

required. Dredging in multiple locations or exceeding that described above would require an USAGE

Individual Permit.

Dredgingactivity mayrequirea buffer variancefrom GA EPD depending upothe methodof accesgor
dredging.

Developmenthroughouthewatershedhassignificantlycontributedo increaseganddepositionwithin
the creek but it shdd be kept in mind that the systemrmigturally sandyand influenced by seepage.
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Pleasenotethatlargescaledredgingat culvertswould haveto berepeatedrequentlyasthelarge
volume of upstream sand is pushed farther downstream, filling the void.

Furthermoreadditionalsandwill continueto accumulatevithin Bay Gall Creekunlesst is capturedoy
stormwater management facilities in the watershed.

In-StreamStormwateManagemenEorebays

Stormwateffacilities suchasthe proposedn-streamstormwaterforebayswithin Bay Gall Creekmaybe
authorized USACE Nationwide Permit 43 for the construction of stormwater management facilities
the challenges are numerous.

NationwidePermit43:

Doesnotauthorizeconstructionin perenniaktreams

Is limited to atotal impactof 0.05acres(2178sq.ft)
Requiregmitigationatimpactsover0.0lacreg435.6sq.ft)
USACEPreConstructionNotification is requiredfor all impacts
An alternativesanalysiss required

As estimated by Integrated Science & Engineering, each forebay would require 200 linear feet of
impact.Evenif theforebaysareconstructedn intermittentsectionsof the streamthe estimatedmpact
would exceed the impact limit for Nationwide Permit 43.

Constructiorof theforebayswould requirea standard/individugbermitaswell asthe purchasef
stream mitigation credits.

Individual permitsalwaysrequireanalternativesanalysis An alternativesanalysisfor constructiorof a
stormwatetreatmenfacility in watersof the U.S. mustdemonstratéhatall otheravailablestormwater
treatment controls will be implemented and that a treatment facility in waters of the U.S. is the only.
avaiable practicable alternative that would meet the basic project purpose. This analysis must also
include all project site specific factors that may render other stormwater detention/retention measu
impractical.

If the argument can be made that the lfayes are the only viable option, stormwater quality best
management practices must still be demonstrated to be in use prior to stormwater discharge into
Gall Creek. The USACE Savannah Regulatory District is in general opposed to what is referred to
fi o n | detandiodin perenniaktreamspr waterquality/quantitytreatmenfollowing dischargento a
perennial stream.

Dueto arapid risein the price of mitigationcredits,it is estimatedhatthe costof streammitigation
credits alone for 3 forebays impacting 200 feet each could exceed a total $568,000.

Theconstructiorof theforebayswould requiresignificantclearingof the vegetatedtreambufferand
would require a buffer variance from GA EPD.

put

eS

y
S
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Should this option be pursued, Moon Meeks & Associates, Inc. recommends that the City of Warngr
Robins and Integrated Science & Engineering initiate a scoping meeting with GA EPD & USACE
Savannalto determinewha the permittingauthoritiesareopento prior to movingforwardwith design.

i Of f BtormveateManagemenEacility

Construction of an Aofflineo stormwater mandggen
provide for stormwater quality improvement and velocity reduction prior to discharge into Bay Gall
Creek. The detention and measured release of stormwater flows provided by watershed
detention/retention basins and other stormwater facilities allowsdaragture of sediment prior to
dischargeo the streamandthereductionof stormwateflow velocitieswhich reducesn-streamerosion.

If a portion of the facility, including its outfall, impacts a stream or wetland the activity may be
authorized under &tionwide Permit 43 for the construction of stormwater management facilities.
Mitigation would only berequiredfor impactsto streamsexceedind.0lacresor impactsto wetlands
exceeding 0.1 acres.

If no portionof the stormwatemanagemenasin(or otherstormwatemanagemerfacility) impacts
jurisdictional wetlands, streams or stream buffers no environmental permitting may be required.

Should this option be pursued, Moon Meeks & Associates, Inc. recommends that the City of Warngr
Robins and Integted Science & Engineering initiate a stormwater and sediment study of Bay Gall
Creekto determinesourcef sedimentandhigh velocity dischargeo the creekto aidin siteselection

of stormwater management facilities for the Bay Gall Creek Watershed.

Notes

Pleasenotethatthis assessmers baseduponthe sitevisit conductedn October2021andan extensive
review of available state and federal agency records and scholarly publications. No formal stream @r
wetland delineation field work or flaggingas conducted as part of this investigation.

Tabletopreviewassessintherisk of proposedactionsaffectingculturalresource®r threatene@nd
endangered species deemed the risk low, therefore the topics were not addressed in this narrative

TheattachedAppendicesontainscopiesof theagencymapsanddocumentatiomleemednostrelevant
to the proposed project.

If youhaveanyquestion®r commentsegardinghis correspondenceleasecall meat (706)327-8306.

Sincerely,

Cohllay. Ton

AshleyTaylor REN
SeniorEnvironmentabcientist

Attachments: Appendices-&
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Appendix ET USGSTopoMaps

Appendix Fi QA/QCDocument

Appendix G 1 Citations

&
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FEMA Firmettes

&

100 Southern Way e Suite A ® Columbus, Georgia 31904 e 706-327-8306 e www.moonmeeks.com
Bay Gall Creek, Warner Robins, GA (Page 7 of 79)



National Flood Hazard Layer FIRMette

83°39'26"W 32°37" 26 N

106 Olympia &% FEMA Legend

SEEFISREPORFORDETAILEREGENDANDINDEXMAPFORFIRMPANELLAYOUT

1' X - rm ” Without Base Flood Elevation (BFE)
ZoneA, V,A99
. . of d SPECIAELOOL With BFE orDepth zone AEAO, AH, VEAR
' HAZARDAREAS RegulatoryFloodway
. -
.
. ‘ 0.2% Annual ChanceFloodHazard,Areas
' = 1 of 1% annual chance flood with average
_ 2 I

depth lessthan one foot or with drainage
y | areas of less than one square milezonex

\ = FutureConditions1% Annual
Chance Flood Hazardone x

Areawith ReducedFloodRisk due to

OTHER\REASOF Levee. See Noteszone X
FLOOHAZARL Areawith Flood Risk due to LeveezoneD
AREA OF MlN'MAL FLOOD HAZARD . NOSCREEM Area of Minimal Flood Hazard zonex
' B o
- ,_uue 5 g : % “1 [—1 EffectiveLOMRs
x » OTHERAREAS Areaof UndeterminedFlood HazardzoneD
y 1 : : GENERAL = = = Channel,Culvert,or Storm Sewer
' STRUCTURESI 11111 Levee, Dike, or Floodwall

CrossSectionswith 1% Annual Chance
— 175 Water Surface Elevation

g --mommreen Coastal Transect
v 5w BaseFloodElevationLine (BFE)

Limit of Study
JurisdictionBoundary
———— - CoastalTransectBaseline
» = Profile Baseline
HydrographicFeature

OTHER
FEATURE

192)

Digital Data Available e
NoDigital Data Available
MAP PANEL$ Unmapped

? The pin displayed on the map is an approximate
point selectedby the userand doesnot represent
an authoritative property location.

Thismap complies with FEMA'sstandardsfor the use of
digital flood maps if it is not void asdescribed below.
Thebasemap showncomplies with FEMA'sbhasemap
accuracystandards

The flood hazard information is derived directly from the
authoritative NFHLweb servicesprovided by FEMA Thismap
was exported on3/25/2022 at 2:00 PM  and does not
reflect changesor amendments subsequentto this date and
i,y time. The NFHL and effective information may change or
‘*’C‘f"" AE become superseded by new data over time.

- v % ) Thismap image is void if the one or more of the following map
, \ elements do not appear: basemapmagery, flood zone labels,
2\ legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
Feet 1:6 , 000 unmapped and unmodernizedareas cannot be used for

0 250 500 1,000 1,500 2,000 regulatory purposes.
Basemap:USGNational Map: Orthoimagery:Data refreshed OctoberB2a0y2G0all Creek, Warner Robins, GA (Page 8 of 79)

—
83°38'48"W 32°36'55"N




National Flood Hazard Layer FIRMette Legend

306 Woodland

83°39'11"W 32°36'54"N SEEFISREPORFORDETAILEREGENDANDINDEXMAPFORFIRMPANELLAYOUT

Without Base Flood Elevation (BFE)
ZoneA,V,A99

SPECIAELOOL With BFE orDepth zone AEAO, AH, VEAR

HAZARDAREAS RegulatoryFloodway

0.2% Annual ChanceFloodHazard,Areas
of 1% annual chance flood with average
depth lessthan one foot or with drainage
areas of less than one square milezonex

\\- Future Conditions1% Annual
Chance Flood Hazardone x

Areawith ReducedFloodRisk due to

OTHERREASOF Levee. See Noteszone X
FLOOLHAZARL Areawith Flood Risk due to LeveezoneD

[——1 EffectiveLOMRs

OTHERAREA Areaof UndeterminedFlood HazardzoneD

GENERAL = = = Channel,Culvert,or Storm Sewer
STRUCTURHS1 11111 Levee, Dike, or Floodwall

jNOSCREEI\ Area of Minimal Flood Hazard zonex

22 CrossSectionswith 1% Annual Chance

175 Water Surface Elevation
Coastal Transect
v 5w BaseFloodElevationLine (BFE)
Limit of Study
JurisdictionBoundary
———— - CoastalTransectBaseline

3 - » )
‘s OTHER- . . — Profile Baseline
13153C0085E ; ' , ; FEATURE HydrographicFeature

eff. 9/28/2007
r” Digital Data Available
NoDigital Data Available
MAPPANEL Unmapped

? The pin displayed on the map is an approximate
point selectedby the userand doesnot represent
an authoritative property location.

Thismap complies with FEMA'sstandardsfor the use of
digital flood maps if it is not void as described below.
Thebasemap showncomplies with FEMA'sbhasemap
accuracystandards

The flood hazard informationis derived directly from the
authoritative NFHLweb servicesprovided by FEMA Thismap
was exported on3/25/2022 at 2:11 PM and does not
reflect changesor amendments subsequentto this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

Thismap image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
— - FIRM panel number, and FIRM &ctive date. Map images for
Feet 1:6,000 unmapped and unmodernizedareas cannot be used for
2,000 o regulatory purposes.

Basemap:USGNational Map: Orthoimagery:Data refreshed OctoberB2a0y2G0all Creek, Warner Robins, GA (Page 9 of 79)




National Flood Hazard Layer FIRMette ; ximpeny Legend

83°38'35"W 32°36'32"N SEEFISREPORFORDETAILEREGENDANDINDEXMAPFORFIRMPANELLAYOUT

Without Base Flood Elevation (BFE)
ZoneA,V,A99

¥ speciaELOOC With BFE orDepth zone AEAO, AH, VEAR

HAZARDAREAS RegulatoryFloodway

0.2% Annual ChanceFloodHazard,Areas

of 1% annual chance flood with average

depth lessthan one foot or with drainage

areas of less than one square milezonex
\\- Future Conditions1% Annual

Chance Flood Hazardone x

Areawith ReducedFloodRisk due to

OTHERREASOF Levee. See Noteszone X
FLOOLHAZARL Areawith Flood Risk due to LeveezoneD

[——1 EffectiveLOMRs

OTHERAREA Areaof UndeterminedFlood HazardzoneD

; ’ GENERAL = = = Channel,Culvert,or Storm Sewer
. by ¢ 247 7! STRUCTURHS1 11111 Levee, Dike, or Floodwall

_

jNOSCREEI\ Area of Minimal Flood Hazard zonex

22 CrossSectionswith 1% Annual Chance

{ : " . 175 Water Surface Elevation

™~ g
o 1. Coastal Transect
arner Robins g = . ol
; ~ 3 J - 51w BaseFloodElevationLine (BFE)

Limit of Study
JurisdictionBoundary
———— - CoastalTransectBaseline

N ; » OTHER = . . — Profile Baseline
315: : .
4 13153C0085E R / FEATURE HydrographicFeature

eff. 9/28/2007"
g Digital Data Available
NoDigital Data Available
MAP PANEL!

Unmapped

? The pin displayed on the map is an approximate
point selectedby the userand doesnot represent
an authoritative property location.

Thismap complies with FEMA'sstandardsfor the use of
digital flood maps if it is not void as described below.
Thebasemap showncomplies with FEMA'sbhasemap
accuracystandards

The flood hazard information isderived directly from the
authoritative NFHLweb servicesprovided by FEMA Thismap
was exported on3/25/2022 at 2:09 PM and does not
reflect changesor amendments subsequentto this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

Thismap image is void if the one or more of the following map

elements do not appear: basemap imagery, flood zone labels,

legend, scale bar, map creation date, community identifiers,

FIRM panel number, and FIRM effectivdate. Map images for
Feet unmapped and unmodernizedareas cannot be usedfor

2,000 regulatory purposes.

Basemap:USG\ational Map:Orthoimagery:Data refreshedOctobeBr,a2y0G2a0ll Creek, Warner Robins, GA (Page 10 of 79)

a8
83°37'58"W 32°362"N




O0ON MEEKS

& ASSOCIATES, INCLC.
CiviL ENGINEERS LAND S5URVEYORS

APPENDIX B

National Wetland Inventory Maps

&

100 Southern Way @ Suite A ® Columbus, Georgia 31904 e 706-327-8306 e www.moonmeeks.com
Bay Gall Creek, Warner Robins, GA (Page 11 of 79)



106 Olympia

This map is for general reference only. The US Fish and Wildlife
March 4, 2022 o9 Y

Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
Wetlands D Freshwater Emergent Wetland Lake be used in accordance with the layer metadata found on the
. . Wetlands Mapper web site.
. Estuarine and Marine Deepwater

. Freshwater Forested/Shrub Wetland Other

|:| Estuarine and Marine Wetland .

Freshwater Pond Riverine

National Wetlands Inventory (NWI)
This page was produced by the NWI mapper
Bay Gall Creek, Warner Robins, CR (Page 12 of 79



U.S. Fish and Wildlife Service

306 Woodland

1:7,577
0 0.05 0.1 0.2 mi
} L L ) Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
0 01 0.2 0.4 km USDA, USGS, AeroGRID, IGN, and the GIS User Community
This map is for general reference only. The US Fish and Wildlife
March 4, 2022 Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
Wetlands I:‘ Freshwater Emergent Wetland . Lake be used in accordance with the layer metadata found on the

] ) Wetlands Mapper web site.
[  Estuarine and Marine Deepwater I Freshwater Forested/Shrub Wetland ~ []  Other

|:| Estuarine and Marine Wetland D Freshwater Pond D Riverine

National Wetlands Inventory (NWI)

Thi duced by the NWiI
Bay Gall Creek, Warner Robinsls, BR ?5%5'8 15 o?y79ﬁ mapper




